Charge-exchange resonances: the giant Gamow-Teller, analog and the so-called "pygmy" resonances have been studied in the self-consistent theory of finite Fermi systems. Microscopic and semi-classical calculations are presented for nine tin isotopes with known experimental data 112,114,116,117,118,119,120,122,124 Sn. These data is from Sn( 3 He,t)Sb charge-exchange reaction at the energy ( 
ICPPA 2017 was used. The excitation energies (E ), widths (Γ), and cross sections dσ/dΩ (mb/sr) were measured for the analog, Gamow-Teller, and three pygmy resonances.
Method of calculation
Charge-exchange excitations of nuclei are described in the microscopic theory of finite Fermi systems TFFS by the system of equations for the effective field [7] 
where and ℎ are the effective fields of quasi-particles and holes in a nucleus;
-is the external charge-exchange field. The system of secular equations (1) is solved for allowed transitions with the local nucleon-nucleon interaction in the Landau-Migdal form [7] :
with the parameters ′ 0 = 1.35 and ′ 0 = 1.22 as in [8] . The energies of charge-exchange excitations were calculated both in the selfconsistent TFFS and in its approximate model variant [5] , which allowed obtaining analytical solutions for the most collective states. For energies E and E , the solution (k = 0 for GTR and k = 1, 2, 3 for PR1, PR2, and PR3) divided by the average energy E of spin-orbit splitting [8] at ΔE > E , has the form:
where
Thus, all resonance states from GTR (k = 0) to PR3 (k = 3) are described by one formula (3).
Results
The energies of five charge-exchange resonances -AR, GTR, PR1, PR2, and PR3 -calculated in the microscopic approach for tin isotopes 112,114,116,117,118,119,120,122,124 Sn are summarized in the Table together with experimental data [6] . As shown in the Table, the standard deviations of the calculated and experimental results for the energies are e.g., in the self-consistent quasiparticle random phase approximation with Skyrme forces [9] .
As shown in Figure 1 (a) the experimental data for excitation spectra in 118 Sn( 3 He,t) 118 Sb reaction [6] and (b) calculated charge-exchange strength function -S(E ) for the 118 Sn isotope, where E -is the excitation energy. Unfortunately, direct measurements of the strength function S(E ) have not been performed, but the data on counts shown in Fig. 2a are proportional to the partial data on the function S(E ).
As shown in Figure 2 the calculated energy differences E -E between the ICPPA 2017 Sn nuclei that is close to the experimental E errors (see Table 1 
